Social media provides a stream of real-time, usergenerated updates from millions of people globally. What can Google and Twitter behavior teach us about migraine?
With Google trends (http://www.google.com/ trends/) we determined the relative number of ''migraine'' searches in the United States between 1 January 2007 and 31 July 2012 There were significantly more searches for ''migraine'' during weekdays than during weekends and holidays like Thanksgiving and Memorial Day (p < 0.00001), consistent with studies indicating a decreased risk of migraine attacks on days off (1). During the working week, Tuesdays had the highest (p ¼ 0.02) and Fridays the lowest (p ¼ 0.00009) frequency of searches.
Second, we used a publicly available online tooltimeuse (http://timeu.se/) -that consists of a timestamped searchable bank of millions of Twitter messages (2) . ''Migraine'' was Tweeted significantly more on weekdays than on weekends (p ¼ 0.00003). During the working week, Monday had the highest and Friday the lowest frequency, and Tweets were most common around 7 a.m. (See Figure 1 .) This is consistent with a study on migraine attacks in patients, where these peaked between 6 a.m. and 8 a.m. (3). On a population basis, the Tweeting of the terms ''stress'' and ''migraine'' were most correlated when the stress time series was lagged two hours (r ¼ 0.67).
''Headache'' Tweets peaked at 7 a.m. and 5 p.m. during the working week, and at 9:30 on weekend mornings. ''Headache'' was Tweeted around six times more often than ''migraine.'' In 100 sampled Twitter reports of migraine, 81 were from women, 17 were from men and two were without identifiable gender. Both the ratio between headache and migraine, and the ratio between men and women, are comparable to results from large-scale epidemiological studies (4) .
Many of the sampled Tweets described frustration, symptoms, disease duration, medications and suspected triggers. An in-depth analysis of time series of Tweets by individual migraineurs may provide information on triggers such as sleep deprivation, stress and foods, as may analysis of Google searches and Tweets in relation to sunlight, temperature, latitude (5), cultural events or even barometric pressure. We conclude that online behavior is a rich, free source of voluntary self-reports that can enrich or supplement epidemiological and diary studies on disease.
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